Mycotoxins food contamination represents a serious risk for consumers health. They are 12 secondary metabolites of fungi that can be present in a wide range of foodstuffs. Ochratoxin A
Introduction

25
Ochratoxin A (OTA; C20H18ClNO6) is a fungal metabolite, which can contaminate a wide 26 number of different foodstuffs representing a serious threat to human health. In 1993, the
27
International Agency for Research on Cancer (IARC) has classified OTA as a possible carcinogen for 28 humans (group 2B) [1] . OTA is one of the most important mycotoxins, produced mainly by fungi of 29 the genera Aspergillus (e.g., Aspergillus ochraceus and Aspergillus carbonarius) and Penicillium (e.g., 
49
consumption set by the EC is ranging from 2 to 10 µg/kg. In particular, the threshold of 50 contamination is set at 5.0 µg/kg for roasted coffee and at 2.0 µg/kg for grape juice and wine [14] .
51
Traditional analytical methods for mycotoxin quantification are highly sensitive and robust but 52 very expensive because they require well-trained personnel and high-priced instrumentations. They 53 are based on chromatographic techniques, such as Thin-Layer Chromatography (TLC), High
54
Performance Liquid Chromatography (HPLC) associated with fluorescent or mass spectrometry 55 detectors [15, 16] , . In order to reduce the assay cost and allow a major food 56 contamination control, unconventional methods are explored [18] . Biosensors could represent a 57 valid alternative because of their rapidity, specificity, sensitivity and ease of use. In the last years, 58 efforts were devoted to the development of novel analytical methods to detect OTA, but research 59 activity was mainly focused on optical and electrochemical biosensors [19] [20] [21] [22] [23] [24] .
60
Cantilever-based biosensors are considered one of the most promising technology and attracted 61 large interest for applications such as point of care diagnostics, food and environmental monitoring 62 and homeland security. In fact, they combine cheapness, speed, sensitivity, specificity, portability,
63
and label-free advantages [25] . Cantilever biosensors consist in singly-side clamped micro-beams 64 opportunely functionalized with specific receptors in order to bind target species to its surface. 
75
The capability of MCs to detect OTA with high specificity and sensitivity was demonstrated by 76 Ricciardi et al. [38] , but the measurements were limited to buffer solutions.
77
Few biosensor performances are reported in literature for OTA identification in food samples, 
87
In the present article, the possibility to detect OTA at low concentrations in food samples using
88
MC resonators was investigated. In particular, the potential of nanobiosensors to detect OTA was 89 evaluated in three food matrices, often contaminated by OTA: green coffee, grape juice and wine. In 
Results
94
Ochratoxin A was quantified with both HPLC apparatus and MC-based biosensing platform.
95
The resonance frequency shifts, due to mass addiction to sensor surface, were monitored after each 96 surface activation step, in order to check the effectiveness of chemical and biological 
128
In such a sigmoid curve, three regimes of interest can be described: a first zone for 
145
The OTA concentration varied from 0 to 50 µg/kg to investigate the capability of MCs to detect 146 OTA in food matrix over a larger range, and to better assess the linear range for the target molecule.
147
As for the case of green coffee, all OTA positive samples exhibited higher signal respect to blank 
154
In addition, the analysis focused on the sensor capability to discriminate between contaminated 155 and non-contaminated wines. Control wine with no OTA was compared to two samples, 
184
The detection of OTA in a raw matrix like green coffee could be useful to detect contaminated 185 batches prior to industrial processing. Usually coffee roasting takes place far away from production 186 sites. Therefore, a rapid and cost-effective method for the screening of raw coffee is highly desirable.
187
Four different concentrations were used to obtain the calibration curve, and the results fitted 188 with a sigmoid curve. The signal produced by the lowest contamination (3.9 µg/kg) was higher 189 respect to the blank one, but the high uncertainty of the measurements did not allow a statistical 190 reliable discrimination of samples contaminated with such amount of OTA.
191
As commonly accepted in the literature, the limit of detection (LOD) of a linear bioassay can be 192 evaluated as the concentration corresponding to three times the standard deviation of the blank 193 signal. Considering the signal at 3.9 µg/kg as the lower limit of our linear range, we could estimate 
203
OTA intake for wine consumption poses great concern to legislator and a rapid screening 
216
Cantilever biosensors instead showed a good capacity to discriminate wines with 2 µg/kg of 217 OTA with good sensitivity and reproducibility.
218
By considering all the results, MC arrays show the sensitivity and precision needed to satisfy 219 EU requirements for OTA detection in red wine, while for green coffee and grape juice they could be 220 used as screening platform to quickly reject highly contaminated samples.
222 223
Conclusions
224
The development of microcantilever biosensing platform for detection of OTA in food samples is 225 here reported. The capability of MCs to detect OTA within the European legal limit range, as well as 226 the analytical protocol optimization using buffer solutions were previously tested and results are 227 reported elsewhere [38] . Here we demonstrated for the first time the possibility to successfully detect 228 the mycotoxin in three different food matrices using MCs resonators. The matrix heavily influenced 229 the measurements, so that a direct quantification was hardly achievable. For green coffee and grape 230 juice, the limit of detection (LOD) was found to be close to legal limit (5 µg/kg), while for wine MC 231 resonators were able to precisely discriminate between contaminated (2 µg/kg) and 232 non-contaminated samples. Therefore, thanks to their capability to be used as rapid and cheap tests,
233
MC arrays demonstrated their feasibility as a screening platform to quickly reject highly 
245
Polyethylene glycol (PEG), NaHCO3 were purchased from Merck (Merck, Darmstadt, Germany).
246
OtaClean select immunoaffinity columns were obtained from LCTech (Dorfen, Germany). HPLC 247 eluents were degassed for 5 min and filtered through mixed cellulose ester 0.22 µm-filters (Advantec 248 MFS, Pleasanton, CA, USA) before use.
249
Cantilever fabrication and functionalization
250
MC arrays are composed by 11 resonators each 5-7 µm thick, 460-600 µm long, and 50-70 µm wide.
251
They are produced starting from Silicon-On-Insulator (SOI) wafers using a combination of surface 252 and bulk micromachining techniques as described by [45] . The backside of the wafer was etched by
253
KOH creating a membrane successively removed by a Reactive Ion Etching (RIE) from the front side, 
312
More details on experimental set-up and data analysis used can be found in Ferrante et al. 2017[37] . 
